
H y d r o a c o u s t i c / T r a w l  

h y d r o -  
a c o u s t i c / t r a w l  

78-1. 

P r i b i l o f  
d i e 1  

midwater  t r a w l i n g , , 3 )  

XBT e n v i r o n m e n t a l  

y e l l o w f i n  f o r  
c o m p o s i t i o n -  

the h e r r i n g  s u r v e y  5B0 60° 0 2 ' ~  
173O 176O OO'W ( F i g ,  

echogram ELAC 

i d e n t i f i c a t i o n  ' s  

~ a r i n e  

Jan  F e b  

e n r o u t e ;  

F e b  Adak; 2 

S u r v e y  

C r u i s e  R e p o r t  
NOAA S h i p  MILLER FREEMAN R-223 

C r u i s e  78- 1 Leg I ( J a n  26 - Feb 2 2 ,  1978)  
E a s t e r n  B e r i n g  S e a  H e r r i n g  

I n t r o d u c t i o n  

T h e  m a i n  purpose  o f  this r e p o r t  i s  t o  p r o v i d e  a b r i e f  summary o f  d a t a  
and r e s u l t s  o b t a i n e d  d u r i n g  the first h a l f  o f  the e a s t e r n  B e r i n g  Sea  

s u r v e y  f o r  P a c i f i c  h e r r i n g  b e i n g  c o n d u c t e d  d u r i n g  L e g s  I and 
11 o f  MILLER FREEMAN C r u i s e  

P r i n c i p a l  o b j e c t i v e s  o f  the s u r v e y  a r e  to:  1 )  o b t a i n  i n f o r m a t i o n  on the 
d i s t r i b u t i o n ,  abundance  and b i o l o g i c a l  ( s e x- s i z e- a g e- m a t u r i t y- f o o d  h a b i t s )  
c o m p o s i t i o n  o f  w i n t e r  h e r r i n g  a g g r e g a t i o n s  l o c a t e d  n o r t h w e s t  o f  the 
I s l a n d s ,  2 )  i n v e s t i g a t e  h e r r i n g  s c h o o l i n g  c h a r a c t e r i c s  and b e h a v i o r ,  
and d e t e r m i n e  the s p e c i e s '  a v a i l a b i l i t y  t o  b o t t o m  and 
collect d a t a  on f a c t o r s ,  i n c l u d i n g  f i sh  d e n s i t y  and the t a r g e t  s t r e n g t h  o f  
i n d i v i d u a l  f i s h ,  w h i c h  a f f e c t  h y d r o a c o u s t i c  abundance  e s t i m a t i o n  m e t h o d s ,  and 
4 )  collect CTD a n d / o r  and other d a t a  t h r o u g h o u t  the s u r v e y  
a r e a .  O t h e r  o b j e c t i v e s  a r e  t o :  1 )  collect i c h t h y o p l a n k t o n  s a m p l e s ,  2 )  o b t a i n  
h e r r i n g ,  p o l l o c k  and s o l e  b i o c h e m i c a l  g e n e t i c  s t u d i e s ,  and 3 )  
collect d a t a  on p o l l o c k  food h a b i t s ,  m a t u r i t y  and a g e  

Area  and I t i n e r a r y  

During  Leg I 	 	 was c o n d u c t e d  b e t w e e n  24' ­
and OO'W -	 1 ) .  Be tween  Unimak P a s s  and the h e r r i n g  
s u r v e y  area  r e c o r d s  were  c o l l e c t e d  u s i n g  the vessel's echo 
s o u n d e r ,  and two  b o t t o m  t r a w l  h a u l s  were  made t o  o b t a i n  p o l l o c k  and y e l l o w f i n  
sole s a m p l e s  needed  for stock 	 	 s t u d i e s .  T h e  vessel i t i n e r a r y  
was a s  f o l l o w s :  

J a n  26-28 c o m p l e t i o n  o f  h y d r o a c o u s t i c  s y s t e m  c a l i b r a t i o n  a t  P a c i f i c  
C e n t e r ,  S e a t t l e ;  h y d r o a c o u s t i c  s y s t e m  and p l a n k t o n  

and t r a w l  g e a r  tes ts  i n  P u g e t  Sound.  

28 - 4 T r a n s i t  t o  Kod iak ;  t w o  d a y s  i n  K e t c h i k a n  f o r  i n s p e c t i o n  
o f  vessel's m a i n  r e d u c t i o n  g e a r  and damaged p r o p e l l e r .  

Feb 5-12 	 	 T r a n s i t  t o  h e r r i n g  s u r v e y  a r e a  w i t h  t r a w l  s a m p l i n g  and 
h y d r o a c o u s t i c  s y s t e m  tests  3.5 d a y s  a t  a n c h o r  
d u e  t o  w e a t h e r .  

Feb 12- 19 	  	 H e r r i n g  s u r v e y .  

19- 22 T r a n s i t  t o  d a y s  l o s t  t o  w e a t h e r .  
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S u r v e y  Equ ipmen t  and  Me thods  

H y d r o a c o u s t i c  d a t a  w e r e  c o l l e c t e d  and p r o c e s s e d  u s i n g  a  v a n- c o n t a i n e d  
c o m p u t e r i z e d  echo i n t e g r a t i o n  s y s t e m .  T h e  s y s t e m  i n c l u d e s  a  38  kHz echo 
s o u n d e r  w i t h  three receivers and a  towed d u a l  beam t r a n s d u c e r .  Trawl  
s a m p l i n g  was d o n e  w i t h  a n  E a s t e r n  b o t t o m  t r a w l  and a  m o d i f i e d  Cobb 

t r a w l .  T h e  l a t t e r  was p o s i t i o n e d  u s i n g  the 
l o o k i n g  c a b l e  n e t s o u n d e r .  P l a n k t o n  and p h y s i c a l  o c e a n o g r a p h i c  d a t a  
w e r e  c o l l e c t e d  u s i n g  bongo  and n e u s t o n  ne t s ,  and CTD and XBT s y s t e m s .  

Within the h e r r i n g  s u r v e y  a r e a  the vessel r a n  a l o n g  a t r a c k l i n e  w i t h i n  
a p r e d e t e r m i n e d  set o f  c o n t i g u o u s  l a t .  x l o n g .  b l o c k s  s e l e c t e d  p r i­
m a r i l y  on the b a s i s  o f  h i s t o r i c a l  d a t a  on c a t c h e s  b y  f o r e i g n  h e r r i n g  t r a w l  
f l e e t s .  T h e  t y p e  and s p a c i n g  o f  t r a c k l i n e  t r a n s e c t s  was v a r i e d  t o  a d a p t  t o  
o b s e r v a t i o n s  on h e r r i n g  abundance  and t i m e  c o n s t r a i n t s  ( F i g  B o t t o m  
t r a w l  s t a t i o n s  w e r e  s y s t e m a t i c a l l y  l o c a t e d  a l o n g  the t r a c k l i n e .  
t r a w l  h a u l s  were  made on s e l e c t e d  a g g r e g a t i o n s  o f  echo s i g n .  S t a n d a r d i z e d  
p r o c e d u r e s  w e r e  u s e d  t o  p r o c e s s  t r a w l  c a t c h e s  f o r  s p e c i e s  c o m p o s i t i o n ,  and 
t o  o b t a i n  b i o l o g i c a l  s a m p l e s  and  d a t a .  

T h e  h y d r o a c o u s t i c  s y s t e m  was c o n t i n u o u s l y  o p e r a t e d  a l o n g  the t r a c k l i n e  
w i t h  the t r a n s d u c e r  a t  a  o f  s p e e d  v a r i e d  b e t w e e n  7  and  1 0  
k n o t s .  Computer  s y s t e m  o u t p u t s  ( i n t e g r a t e d  echo intensit ies and c o r r e s p o n d i n g  
t a r g e t  d e n s i t i e s )  w e r e  g e n e r a t e d  once p e r  m i n u t e  1 0  m  d e p t h  i n t e r v a l  
( o r  p a r t i a l  i n t e r v a l )  b e t w e e n  the t r a n s d u c e r  and  the f o r  s e v e r a l  
b o t t o m  r e f e r e n c e d  d e p t h  i n t e r v a l s .  T h e  a n a l o g  echo s i g n a l  d a t a  w e r e  a l s o  
c o n t i n u o u s l y  t a p e  r e c o r d e d .  

P l a n k t o n  s t a t i o n s  (bongo  and n e u s t o n  net t o w s ,  CTD c a s t )  w e r e  l o c a t e d  
i n  a  manner  w h i c h  p r o v i d e d  a p p r o x i m a t e l y  one s t a t i o n  f o r  e a c h  900 i n  
the s u r v e y  a r e a .  XBT a n d / o r  CTD c a s t s  were  made a t  e a c h  t r a w l  s t a t i o n  and 
XBT c a s t s  were  made a t  other l o c a t i o n s ,  

R e s u l t s  

the h e r r i n g  s u r v e y  a r e a  h y d r o a c o u s t i c  d a t a  w e r e  c o l l e c t e d  
f o r  a n  886 n a u t i c a l  m i l e  t r a c k l i n e  c o n s i s t i n g  o f  30 

1 ) .  A p p r o x i m a t e l y  6000 o f  t a r g e t  d e n s i t y  p e r  u n i t  
w e r e  made u s i n g  a  t a r g e t  s t r e n g t h  v a l u e  T h e r e  
  


d i s t i n c t  a b s e n c e  o f  h e r r i n g - l i k e  and  other echo s i g n  t h r o u g h o u t  
  

a r e a  s u r v e y e d  and this was r e f l e c t e d  i n  both the u n i f o r m l y  

d e n s i t y  e s t i m a t e s  and the r e s u l t s  o f  t r a w l  s a m p l i n g .  

c a t c h  d a t a  a r e  summarized  i n  T a b l e  1 and a  l i s t  o f  
c a p t u r e d  i s  shown i n  T a b l e  O n l y  t r a w l  h a u l s  were  
three o f  these ( h a u l  nos. and w e r e  made on v e r y  s c a t t e r e d ,  l o w  
echo level s i g n .  T h e  s m a l l  c a t c h e s  i n  the other t w o  h a u l s  ( n o s .  

q u i t e  s u r p r i s i n g .  T h e  h a u l s  w e r e  made a t  the same l o c a t i o n  
appeared  t o  be a series o f  r e l a t i v e l y  d e n s e  f i s h  schools, and i n  both 

c a s e s  n e t s o u n d e r  r e c o r d  s u g g e s t e d  the t r a w l i n g  was  h i g h l y  e f f e c t i v e .  
A e x p l a n a t i o n  i s  t h a t  the s i g n  was a l m o s t  a l l  a g e  p o l l o c k  w h i c h  
were  not r e t a i n e d  b y  the t r a w l .  
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A s  i n d i c a t e d  i n  T a b l e  1 ,  h e r r i n g  were  t a k e n  o n l y  i n  b o t t o m  t r a w l  h a u l s . 1 

T h e y  o c c u r r e d  i n  a l l  9 b o t t o m  h a u l s  made i n  the h e r r i n g  s u r v e y  a r e a  b u t  c a t c h e s  
were  v e r y  s m a l l  (1 t o  46 lbs). E x c e p t  i n  h a u l  t h e y  w e r e  n e a r l y  a l l  j u v e­
n i l e  f i s h  w i t h  a n  a v e r a g e  l e n g t h  o f  a b o u t  1 5 0  mm. 

Echo s i g n  i n d i c a t i v e  o f  s i g n i f i c a n t  schools o f  h e r r i n g  was not l o c a t e d  
u n t i l  j u s t  b e f o r e  the end  o f  the s u r v e y  p e r i o d  a t  the s i t e  o f  h a u l  1 6  ( F i g .  
I t  was p r e s e n t  n e a r  b o t t o m  and i n  b e t w e e n  the 7 5  and 1 0 0  fm i s o b a t h s .  
In d e e p e r  w a t e r  ( t o  1 5 0  fm) on the t r a n s e c t  where  t h i s  s i g n  was o b s e r v e d  there 
appeared  t o  be a s u b s t a n t i a l  n e a r  b o t t o m  l a y e r  o f  p o l l o c k  s i g n .  S e v e r e  w e a t h e r  
p r e v e n t e d  i n v e s t i g a t i o n  o f  the h e r r i n g - l i k e  s i g n  e x c e p t  f o r  one b o t t o m  t r a w l  
h a u l  (no. 1 6 ) .  B e c a u s e  o f  p r e v a i l i n g  s e a s  t h i s  h a u l  was  n e c e s s a r i l y  made a l o n g  
the t r a n s e c t  and c o v e r e d  a d e p t h  r a n g e  o f  80- 115 fm. T h e  c a t c h  was m a i n l y  p o l l o c k  
b u t  it a l s o  i n c l u d e d  the l a r g e s t  c a t c h  ( i n  w e i g h t ;  46  o f  h e r r i n g  t a k e n  d u r i n g  
the s u r v e y .  I t  was  the o n l y  h e r r i n g  c a t c h  composed e n t i r e l y  o f  a d u l t  f i s h  ( a v e r a g e  
l e n g t h  a b o u t  260  mm). T h e s e  f i s h  were  f e e d i n g  h e a v i l y  on e u p h a u s i i d s .  T h e  j u v e­
n i l e  f i s h  t a k e n  i n  other h a u l s  a l l  had e m p t y  s t o m a c h s .  

I f  c i r c u m s t a n c e s  had p e r m i t t e d  the s u r v e y  t o  c o n t i n u e ,  the a p p a r e n t  
a g g r e g a t i o n  would h a v e  been sampled  w i t h  t r a w l  h a u l s  and a series o f  
c l o s e l y  h y d r o a c o u s t i c  t r a n s e c t s  would h a v e  been r u n  a l o n g  the o u t e r  s h e l f  
b e t w e e n  the 60 and 1 0 0  fm c o n t o u r s .  Assuming the echo s i g n  c a n  be r e l o c a t e d ,  
these a c t i v i t i e s  w i l l  be c o n d u c t e d  a t  the b e g i m i n g  o f  Leg  I I .  

T h e  r e s u l t s  o f  Leg I s u g g e s t  t h a t  th is  y e a r  the d i s t r i b u t i o n  o f  h e r r i n g  
may be s i g n i f i c a n t l y  s h i f t e d  f rom t h a t  w h i c h  was  a n t i c i p a t e d  b a s e d  on h i s t o r i c a l  
f i s h e r y  d a t a  and p a s t  S o v i e t  r e s e a r c h  vessel s u r v e y s .  In  t h i s  it i s  
w o r t h  n o t i n g  t h a t  r e l a t i v e l y  l a r g e  amounts  echo s i g n  w h i c h  may h a v e  been 
h e r r i n g  w e r e  o b s e r v e d  a d j a c e n t  t o  the I s l a n d s  w h i l e  t o  the 
h e r r i n g  s u r v e y  a r e a .  I t  i s  planned  t o  spend  some o f  Leg 11 s u r v e y i n g  a t  l e a s t  
p a r t  o f  the a r e a  w h e r e  t h i s  s i g n  was e n c o u n t e r e d .  

A s  shown i n  T a b l e  1 b o t t o m  t r a w l  c a t c h e s  o f  f i s h  c o n s i s t e d  p r i m a r i l y  o f  
p o l l o c k ,  Green land  t u r b o t  and  s c u l p i n s  ( m a i n l y  brown and y e l l o w  Irish L o r d s ) .  
T a m e r  c r a b s  and s n a i l s  were  the m o s t  abundan t  i n v e r t e b r a t e s  t a k e n  d u r i n g  the 
s u r v e y .  

A o f  h e r r i n g  p o l l o c k  b i o l o g i c a l  d a t a  and s a m p l e s  
d u r i n g  the s u r v e y  i s  shown b e l o w :  

H e r r i n g  P o l l o c k  
No. e n g t h s  318  2,409 
No. s c a l e s  1 3 7  
No. o t o l i t h ~  7 0 5  
No. s t o m a c h s  examined  200 290 
Whole f i s h  s a m p l e s  ( f r o z e n )  2 2 

I H e r r i n g  lb)  o c c u r r e d  i n  one t r a w l  h a u l  (no. 7 )  b u t  it was o b v i o u s  
i f  a l l ,  o f  the t a k e n  when the t r a w l  was  on b o t t o m  

b e g i m i n g  o f  the h a u l .  
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J immie  

Twoh ig ,  

Kaimmer, 

McCrory,  ~ e c h n i c i a n ,  

A d u l t  p o l l o c k  w e r e  found t o  be f e e d i n g  p r i m a r i l y  on j u v e n i l e  p o l l o c k  and 
u n i d e n t i f i e d  f i s h .  

A f e w  s q u i d  a n d / o r  o c t o p u s  o c c u r r e d  i n  s i x  t r a w l  h a u l s  and a l l  s p e c i m e n s  
were  p r e s e r v e d  for t a x o n o m i c  s t u d i e s  b e i n g  c o n d u c t e d  a t  S c h o o l  o f  Oceanography ,  
Oregon S t a t e  U n i v e r s i t y .  

T o t a l  numbers  o f  o c e a n o g r a p h i c  and p l a n k t o n  s t a t i o n s  w e r e  a s  f o l l o w s :  

................................ 9 
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T h e  d e v i a t i o n  b e t w e e n  CTD and XBT t e m p e r a t u r e  m e a s u r e m e n t s  u s u a l l y  d i d  not 
e x c e e d  B o t t o m  s a l i n i t i e s  i n  the h e r r i n g  s u r v e y  a r e a  ranged  f r o m  32.45 
t o  32.97 

S c i e n t i f i c  P e r s o n n e l  
M a r t i n  Nelson, C h i e f  S c i e n t i s t ,  NWAFC 

T r a  y n o r ,  F i s h e r y  B i o l o g i s t ,  NWAFC 
Edmund N u n n a l l e e ,  F i s h e r y  B i o l o g i s t ,  NWAFC 
Dan ie l  E l e c t r o n i c  T e c h n i c i a n ,  NWAFC 
James Mason, F i s h e r y  B i o l o g i s t ,  NWAFC 
V i d a r  W e s t p e s t a d ,  F i s h e r y  B i o l o g i s t ,  NWAFC 
S t e p h e n  F i s h e r y  B i o l o g i s t ,  NWAFC 
Michael  Mesko, B i o l o g i c a l  A i d e ,  NWAFC 
Jan  B i o l o g i c a l  NWAFC 
Paul  Ra ymore,  J r .  , F i s h e r y  B i o l o g i s t ,  NWAFC 
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l / ~ =  midwater  

T a b l e  o f  s t a t i o n  c a t c h  d a t a ,  MILLER FREEMAN C r u i s e  78- 1 ,  Leg I .  (Page o f  

Haul Local Dura- Depth 
No. P o s i t i o n  Time Water Temp. 

Date L a t .  ( W )  Bottom Gear S u r f .  Gear 
2 /11  55 26 167 57 09 0.5 8 9 8 9 3.0 4.2 

2 .  2 /12 57 22 171 44 01 0.5 57 57 2.7 3.3 

3 .  (B)  2 / 1 2  5 8 2 4  173 23 14  0.5 6 4 64 3.1 2.9 

4 .  (B)  2 /13  5 8 3 6  1 7 3 5 1 .  01 0.5 74 7 4 2.6 3.9 

5 .  ( B )  2 /13  58 47 173 21 1 5  0.5 6 5 65 2.6 2.7 

6 .  2 /13 58 49 173 00 22 1.0 60 58 2.2 2.4 

7 .  ( M )  2 /14 58 58 173 02 0 2 0.7 5 6 3 4 2.5 

8 .  ( B )  2 /14 59 00 173 38 11 0.5  6 4 6 4 2.6 2.6 

9. 2 /14  59 09 173 51 1 9  1.0 63 59 2.6 2.7 

(B)  2 /15  59 26 173 1 9  0 8 0.5 57 57 1 . 8  2.3 

11. 2 /15  59 29 173 09 11 1.1 5 6 54 1 .7  2.2 

2/16 59 43 173 22 00 0.5 54 54 1.7 1.41 3 .  

1 4 .  (B)  2/16 59 57 174 32 16 0.5 54 54 2.0 2.1 

2/17 59 3.9 175 29 1 2  0.5 7 4 7 4 2.6 2.61 5 .  

1 6 .  ( B )  2 /18 58 45 174 51 1 5  l . C  9 5 9 5 3.1 4.2 
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Taxa 
R a j i d a e  

~ l u z i d a e  

P l  

Misc. 

K ing  
~l h h r e n q u s  p a l l a s i  

T h a l e i c t h y s  
coqramma 

Gadus 
~ i ~ ~ o ~ l o s s u s  

h i p p o q l o s s o i d e s  
s t o m i a s  

B igmou th  

Irish 
) 

e e l p o u t  
e e l p o u t  

E e l p o u t s  

P a n d a l i d  
k i n g  

.) 

~ i m a n d a  a s p e r a  
L e p i d o p s e t t a  

a s s o d o n  
Gl z a c h i r u s  

' .Ulca bol ini  
Myoxocepha lus  

~ y c d d e s  p a l e a r i s  

b a i r d i  

p a r a l i t b o d e s  

T a b l e  2 .  F i s h  and i n v e r t e b r a t e s  t a k e n  i n  t r a w l  h a u l s  MILLER FREEMAN 
C r u i s e  7 8- 1 ,  I .  

Common Name S c i e n t i f i c  Name 
B l a c k  S k a t e  Ra i a  k i n c a i d i i  

S a l m o n i d a e  
Osmer idae  
Gad idae  

e u r o n e c t i d a e  

S k a t e s  ( u n i d . )  
P a c i f i c  h e r r i n g  

sa lmon  
E u l a c h o n  
W a l l e y e  p o l l o c k  
P a c i f i c  cod  
P a c i f i c  h a l i b u t  
Green land  t u r b o t  

upea 
Oncorhynchus  t s h a w y t s c h a  

p a c i f i c u s  
T h e r a q r a  c h a l  

m a c r o c e p h a l u s  
s t e n o l e p i s  

R e i n h a r d t i u s  
A r r o w t o o t h  f l o u n d e r  A t h e r e s t h e s  
Y e l l o w f i n  sole 
Rock  sole b i l i n e a t a  

C o t t i d a e  

Z o a r c i d a e  

. 

F l a t h e a d  sole 
Rex  sole 
A l a s k a  p l a i c e  
S p i n y h e a d  s c u l p i n  

s c u l p i n  
G r e a t  s c u l  p i n  
Brown Irish l o r d  
Y e l l o w  l o r d  
S c u l  p i n s  ( u n i d  . 
W a t t l e d  

, 

H i p p o q l o s s o i d e s  el 
y p t o c e p h a l u s  

P l e u r o n e c t e s  q u a d r i t u b e r c u l a t u s  
D a s y c o t t u s  s e t i q e r  

p o l y a c a n t h o c e p h e l u s  
H e m i l e p i d o t u s  s p i n o s u s  
H e m i l e p i d o t u s  j o r d a n i  

B a t h y m a s t e r i d a e  
Aqon idae  

Z a p r o r i d a e  
C y c l  o p t e r i d a e  

C r u s t a c e a  

S h o r t f i n  
( u n i d . )  

S e a r c h e r  
S t u r g e o n  poacher  
P o a c h e r s  ( u n i d . )  
Prowf i s h  
P i n k  s n a i l  f i s h  
S n a i l  f i s h  ( u n i d.) 
T a n n e r  c r a b  

L y c o d e s  b r e v i p e s  

B a t h y m a s t e r  s i q n a t u s  
P o d o t h e c u s  a c i p e n s e r i n u s  

Zaprora  s i l e n u s  
C a r e p r o c t u s  r a s t r i n u s  

C h i o n o e c e t e s  

i n v e r t e b r a t e s  

T a n n e r  c r a b  
P i n k  s h r i m p  

s h r i m p  ( u n i d . )  
B l u e  c r a b  
S t a r f i s h  ( u n i d  
S e a  u r c h i n  ( u n i d . )  
S n a i l s  ( u n i d . )  
Nud ibranch  ( u n i d.) 
S q u i d  ( u n i d . )  
O c t o p u s  ( u n i d . )  
J e l l y f i s h  ( u n i d . )  

Chionoecetes o p i l i o  
P a n d a l u s  b o r e a l i s  

p l a t y p u s  




